Melatonin synthesis: arylalkylamine N-acetyltransferases in trout retina and pineal organ are different.
Serotonin N-acetyltransferase (AANAT) is the first enzyme in the conversion of serotonin to melatonin. Changes in AANAT activity determine the daily rhythm in melatonin secretion. Two AANAT genes have been identified in the pike, pAANAT-1 and pAANAT-2, expressed in the retina and in the pineal, respectively. The genes preferentially expressed in these tissues encode proteins with distinctly different kinetic characteristics. Like the pike, trout retina primarily expresses the AANAT-1 gene and trout pineal primarily expresses the AANAT-2 gene. Here we show that the kinetic characteristics of AANAT in these tissues differ as in pike. These differences include optimal temperature for activity (pineal: 12 degrees C; retina: 25 degrees C) and relative affinity for indoleethylamines compared to phenylethylamines. In addition, retinal AANAT exhibited substrate inhibition, which was not seen with pineal AANAT. The kinetic differences between AANAT-1 and AANAT-2 appear to be defining characteristics of these gene subfamilies, and are not species specific.